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(Cl?219??) 23Claims. 
This invention relates to mechanism for ef 

fectingelectric butt?welds between:metalHc ob 
jects? - - 

The dsclosure ofinvention herein embodes 
improvements over the structures of my prior 
Patent No?2.191494,issued Feb.27,1940,for 
Studwelders,and my prior Patent No.2217964, 
issued Oct?15?1940,for Studwelder? 

It is an object of the presentinvention to pro? 
vide weldingapparatus ofthe class describedin 
Which the duration of the Brc between the parts 
to be joined together may be very accurately 
8djustedanduniformly maintained. - 
Another object of the invention is to proVide, 

in weldingapparatusoftheclassdescribedwhose 
operation,to perform a welding cycle,may be 
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1nstitutedbydepreSSing8 manuallyactuatedcon? 
trolelement,safety meanswhich becomesopera 
tive during8 Welding Cycle t0 preyentaCCidental 
turning on of the Weldng Current during inter? 
Vals in Which the apparatus is being handed 
betWeen welding CycleS? * 
Theinvention poSSessesother objectsand fea 

tures ofadvantage,Which,together With the fore? 
going,wil be specifically Set forth in the de 
tailed description of theinvention hereunto an? 
nexed?Itis to be underst00dthat the inVention 
isnot to be imited to the specific formthereof 
hereinshownand deScribedas varioUS Otherem? 
bodiments thereof may be employed Within the 

·Scope ofthe appended claimS? - 
Referring to the draWings: 
Figure lisa view,partiyin side elevation and 

partiyinverticalsection,showingthestudwelder 
anditsSupport? 
Figure2isa horizontalSectionalview ofapor 

tion of the support?The plane in WhiCh the 
view is taken is indicated by the line 2?20f 
Figure1. 
Figure3isa horizontalsectional view of the 

1ower portion of the Support and Stud Welder? 
Theplanein which theviewistakenisindicated 
bythe line3?3of Figure1… 
Figure4isa vertical Sectional View taken in a 

plane passing medialy and longitudinaly 
through the stud Welder?The VariouS parts of 
the structure are shown in the p0SitionS they 
occupyjust priortostartingthe welding Cycleto 
makeaweld?Anelectrical diagram ShoWingthe 
connectionsbetweenthe varioUSCurrent Carrying 
pats of the apparatus is included as a Com? 
poncnt part of the vieW. 
Figure5isa horizontalcroSS-Sectionalview of 

aportion ofthestudwelder?Theplanein which 
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werethenthreaded ontothe studs? 

the VieWistakenisindic8ted bytheline??$ of 
Figure4? - 

Blgure6 is aViewsimiarto Figure?showing 
the positions of parts of the mechanism after 

”institution of8nd durtngthe Welding Cycle? 
Figure 7isa verticalsectionalview ofthettm? 

ingunitforvariablyadjustingthedurationofthe 
Weldingcycle? 
InCOnStruction Work,particulariyinshipbuild? 

ing,where steel deck plates are overlaid With 
wooden planking,ft has.beenthe custom inthe 
p8St to first place the planking,dril hoies 
through the planking and the underfying steek 
Plate andthen piace in theSe driHed holes Suit? 
8ble bolts forpermanentlySecuringthe planking 
to the plate?The plaCement orremovalofsuch 
rtaining bojts requiredthe Services oftwo Work? 
men since one hadto hoidthe bolt a?ainst turn? 
ing from One,Side of the aSSembied Structure 
While the other Workman applied and Cinched? 
the nut from the other Side of the Structure? 
Such procedure consumed considerabletimeand 
SeriouSiySlowed down production??nadditionto 
this,only 8,Sight looSening of one or more G? 
the bolt nuts permitted waterto seep,through 
the boltholes,belowdeck??nlaterandimproved 
COnStruCtionaserieSofthreaded Studs Were eleC? 
frically butt-welded directlyto the deck plates 
thus eliminating the through bolt holesandthe 
Services of the holder-on for Securingthe hold? 
down boltagainstturning?Thisprocedure,how? 
ever,required thatthe planktng,afterthe studs 
Wereplaced,be properlypositionedoverthestuds 
nndtapped Soastoimpress theendsofthestuds 
into the planking,Whereupon the latter Was re? 
moved,bored to proyide the Studapertures,and 
thenreplaCedonthestuds?Thehold?downnuts 

This Series 
of operationSCOnSumednearlyas much Construc? 
tion time as the older through-bolt system??n 
my aforementioned prior appHcations it Was 
Dointed out how considerabletime Could be Saved 
insheathingsteel Structures with Wood or other 
Coveringmaterialbyfirst pre?forminginthe Coy? 
eringthe desired number of Stud apertureS,theri 
placing the Coyering in its uitimate p0Sition on 
the Stee1Structureandandthen electricaly butt? 
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weldingthestudstothe underlyingsteelthrough 
and concentrically of theaperturesinthe cover? 
ing.“Thus,immedatelyafterthestudsareweld? 
edin place,the hold?down nutS may be appHeá 
tothe studs andtightened? 

It is vitalyimportant,since the Weld which 
joins the stud to the steel deck plate is befng 
madeinthe plankapertureandis therefore ob? 
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scured from the view of the operator,that the 
distancethe studis drawn awayfrom theplate, 
in creating the welding arc,and the length of 
time that the arcis permitted to burn,to efect 
raising of the opposed Surfaces of the stud and 
plate to fusion temperature,be Very accurately 
and uniformly maintained for each successive 
weld if uniformly strong unions are to be had 
between the studs and plate?In prior deVlceS 
the weldng head,in_which,the stud_forming 
oneelectrode of the WeldingcircuitWasheld,Was 
supportedon 8,stand ortripod which rested on 
the upper surface of the planking with the Stud 
Drojecting downwardly into the planking aper? 
ture,Suitable Stops on guides in the Weldng 
head permitted the Stud,after contacting the 
deck plate to be draWn upwardy 8 predeter? 
mined dstance t0 eStabish the Brc gap?How 
ever,since the thickness of theplanking may 
Vary more or leSS,1t Will be Seen that Variations 
in the arc gap may also occur Which may ad? 
versely afect the quality of the resulting Weld? 
Inthe Weldingheads of my priorappHcations, 

I dsclosedthe use of8 dashpotin which of1Was 
dsplaced by a,moVing piston to time the dura? 
tion of the Weldingarc. Thisarrangement op 
erated Satisfactorily and accurately maintained 
thetimingif relativelysmaII diameterstuds Were 
beingattachedtothe plate andifsuficienttime 
elapsed betWeenWeldstoallowany heatabsorbed 
by the Welding head to bedissipated?Howeyer, 
if heavierstudswere being handed,therebyne? 
cessitating 8,knger burning of the arc and if 
the sequence of Welds Was rapid,in order to 
naintain maximum production,considerable 
heat Would be tranSmitted through the metallic 
parts of the headto the oil in the.dashpot cy1? 
inder. Upon becoming heated,the viscosity of 
the Oil changed and ConSequently leSSened the 
duration of the arc whichadversely afectedthe, 
strength of the weld? - 
Another undestrablefeatureinherentin prior 

stud Welding mechanisms is that no provision 
is made,during intervals When the operatoris 
handlingorconditioningthemechanismbetween 
Welds,for preyentingthe heavy weldng current 
from being turned on accidentaly,should the 
operator happen to inadvertenty depress the 
startingtriggerwith whichmost of thesemecha nismSareequipped,andSeriouslyburningtheop 
eratorif his handsare in contact witha current 
Carrying piece of the apparatus? - 

All of theSe undesirable features have been 
overcome in the device of the present inven? 
tion,First,the weldng mechanism may be 
quicky Set for each Weldto produce a,Uniform 
arc gap regardless of the amount of variation 
in thickness of the planking;Second,the timing 
of the weldis accomplished bya deviceremote 
frOm the Scene of the Weld Where it willnot be 
afected by heat absorbed bythe Welding head; 
and,third,a Safety device,is inchuded in the 
mechanism which positivey preventsturningon 
of the welding current unti1the mechanism has 
been fully conditioned to make the succeeding 
Weld? - 
In detail,T haVe shown in Figures1,4,8nd 6, 

a Steel deck plate 8 overiying Which is wooden 
planking9,whichisto besecuredto the plate8, 
h8Ving an aperture 11 therethroughinto Which 
the threadedstud 12,whichisto be butt-welded 
to the uppersurface of the deck plate 8 inthe 
positionin whichitis shownin Figure4,may be 
inSerted?ASuitableshouldered nut,notshown, 
is adapted to be threadedy engaged with the 
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stud,afterthelatterhas beenweldedinposition, 
for tytngthe planking and the deck plate to 
gether?The plate8 forms oneelectrode of the 
Weldingchrcult While thestudf2formstheother 
electrode thereof anditisthefunction ofmech 
&nism termed the welding head and generaly 
indicated bythenumeral 13in Figure1,to,first, 
hold the stud,as shown in Figure 4,in contact 
With the surface of the plate unti1the welding 
Currentisturnedon;Secondly,to drawthestud 
away from the plate,as shown in Figures1 
and4,to Create an arc gap,and,thirdly,after 
theend ofthe Studand Surface ofthe plate have 
been brought to the melting poiat by the arc 
flame,to quicklyjointhemeltingmemberssoas 
to efect the union thereof? - 
Duringthe Welding cycle the mainportionsof 

the weldingheadarerigidysupportedinafixed 
position?Thisisaccomplishedbyasuitablesup– 
porting Structuresuchasthatfulydescribedin 
myapplicationSerialNo.410.793fiedSeptember 
13,1941,Compristng a base 14,which rests on 
the upper surface of the planking 9,having 
therein an opening 16,through whichthestud 
12 mayberaisedandIowered,andanupwardy 
risingtubularpost 1TWhichissecured,atits1ow? 
er end,to the base byascrew18?Telescoping 
OVerand Slidable axialiy of the post17,isatube 
19 havingthereonapairofspacedbrackets,each 
Comprising &Split colar 2f,secured to thetube 
bymeans ofaclamp Screw22andhavingexten 
sions23 whichareattachedtotheweldinghead 
13Soastoposition the latteraxialyconcentric 
with the base opening16?Akey24,projecting 
througha Suitable openingformedinandadja 
Cent the lowerend ofthetube f9 andentering 
a keyway26 cut longitudinalyinthe Deriphery 
9f the post4T,servestopreventrelatiyerotation betweenthetubeandpostandtherebytomain 
tain the Stud f2 in axial concentricitywiththe 
baSeopening16,The upperendofthetube19 
?tendsinto aboredrecess2T formedina hub 28 havingaradialy projectinggrip29,andthe 
hubisspitaxialy oftherecess2Tandprovided 
withaperturediugs3f bearingaclampboit32for 
9lampingthetube 19intherecess2T?Thegrip 
29 providesa hand holdfortheoperatorsoühat 
he mayraiseandlowerthe welding headwith 
reSpect to the base 4? - 
Means is provided for securing the welding 

headina Selectedelevated position?Secureda? 
? upper endintherecess2T,bythe clamp bolt 
32,and positionedwithinthetube 19,isaconet 
Sleeve33whichextends downwardIyinaxialcon? 
Centricity with?hetube 19,terminatesadjacent 
thelowerend ofthe latter,andtelescopeswith inthepost1T?Thelowerendofthecoletsleeve 
is provided with a plurality of circumferentialy 
spaced,axially extending,slots 34,and with a 
tapered Countersink36formingacontinuationof 
?einterng1bore3T ofthesleeve Thisconstruc tionprovidesapluralityofradialyfexiblefingers 
atthe lowerend ofthe coletsleeve?Positioned 
Concentricaly withinthe colletsleeveisa con 
trolrod38 Secured tothelowerthreadedend39 
9f whichisafrusto-conica1plug4f complemen 
t?rywithandengagedinthetaperedcountersink 
36 ofthe coletsleeve?Theupperend42ofthe 
control rod paSSes slidably through a centraL 
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?pertureformedinawasher43whichrests,ina 
fxed postionspaced fromtheupperendofthe 
9oletsleeve,againstashoulderformedwithin 
the bore ofthesleeve?Anut 44isthreadedon 
the extreme upperend ofthecontrol rOd and 
interp0sed between the nut 44andthewasher 
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?$,is an expansion spring46?The spring ?6 is 

?forthe purpose ofurgingthe controlrod38up? warayinédrecti?aiyoßecaššeóe 
,?@ So as to draw the plug41 into the counter? 
,8tnk $6 therebyradially urgingthefexiblefin? 
gers into tight frictional engagement wtth the 
Inner perphery of the post 1T?This locks the 

5 

movabletube 19andthe post Taganstrelative 
longltudinal dsplacement and also holds the 
Weldng head firmiyin the desiredelev8ted posi 
tlon?Inthe event thataweldng head of con? 
siderable weight is beng used,the perpheral 
surfaces ofthefingerscontactingthepost T may 
be knurledsoasto bteintothe surface ofthe 
postandthereby obtain maximum grip between 
theengaged parts? 
Meansis provided forreleasingthe connected 

post fTandtube 19,topermitrasingand1ower? 
ing of the welding head 13,and means is also 
provided for partialy counter-balancing the 
weight ofthewelding headto assistin therais ingthereof,Positionedwithintherecess27and 
betweenthe concentrictube 19 and collet sleeve 
$3,1s ashort tubularfiller 4T andthe assembled 
tubularmembers are provided with aligned aper?: 
tures which form,asis best shown in Figure 2, 
an,opening 48 through Which paSSes 8,releaSe 
1ever49?Apin51,havingitsoppositeendsseated 
in holes driledinto the tube 19 and filler 4T, 
extendstransversely across the opening 48 and 
throughajournalholeboredin the releaSelever 

,sothatthelatterispivotallymounted onthepin? 
Theinner endoftherelease1everisbifurcatedto 
provide a?pair offingers 52 which bear againSt 
awasher53securedtothecontrolrod38,andthe ? 
outerend54oftherelease1everisextended Sub? 
stantialyparallelto and outwardySubstantialy 
equa1to the1ength ofthegrip29. Whentheop? 
eratordesirestoraiseor1owerthe weldng head, 
heextendsoneormore ofthefingerSof his hand 
restingonthegrip29toengagethe outerend54 
of therelease1everand to draw the said outer 
end of the1ever towardsthe grip?This Causes 
thefingers52to move the contro1rod38 down? 
wardysoastomove theplug41out ofthecoun? 
tersink36 thereby releasing the radial preSSure 
ofthecolletfingersaganst theinnerWal ofthe 
post fT. With the base maintainedin contact 
withthesurface ofthe planking 9,thetube 19 
andthevarious parts,includingtheweldinghead,?” 
carriedthereby may beshiftedlongitudinaly of 
thepost fTto any desired postion,Release of 
theieverextension 54willagainsetthe friction 
1ocktosecurethewelding headinfixedrelation 
tothe base 14,Anaxialy expansiblespring55,5? 
positionedwithinthetube 19,andinterposedbe? 
tweentheendsofthe post,17andtheflertube 
47,respectively,serves, when thefriction lockis 
released,to urgethetube 18 anditsconnected 
partsupwardlythereby partialy Counterbalanc? 
ingtheweight ofthe welding head 13? 
Aswasstatedabove,a uniformarc gapshoud 

bemaintainedin successive weldsifeach Weld 
isto possess the maximum of strength?AS Will 
be explainedin detaillater,the mechanism of 
thewelding head is pre-set So that,BS shoWn 
in Figure4,the1owerend ofthestud 12 reSts on 
theuppersurface ofthe deckplate 8,When the 
weldingcurrentisturned on,actiontakes plae° 
withinthewelding head,and whilethe latteris 
heldrigidlyfixedwithrelationtothe deck plate, 
whichmovesthestud12 to a position eleyated 
abovethe deckplate,as shown in Flgue 1,to 
Createthearc gap betweenthe Stud and Iplate? ?šengöhofthisarcgapisusualyonyasmal 

3 
fraction of an inch and chosen to produce the 
desired arc fame depending upon the amount 
Of Welding currentavailable,It willbeseenthat 
1fthe dstancebetween the uppersurfaces of the 
deckplate8 andthe overlyingplanking9 isund? 
formlythesameineach aperture 11 in which a 
studisto beplaced,theweldngofalargenum 
ber ofStudsmaybecarriedforwardinthe knowl 
edgethat the arc gap of each successive weld 
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,0f the apertures Will not be alike, 

Wil be the Same as that of the previous welds, 
Howeyer,due to variationsin thickness in the 
planking 9 and the poSsibility of raised seams, 
protuberances or depressions in the surface of 
the deck plate 8 happeningtocolncide with one 
or more of the apertures 11,the depths of al 

Usmg pre 
Viously known equipment,workwasseriouslyre 
tarded by the requirement that the workman, 
before makingeach weld,measuresthe depth of 
each hole and set the welding head support to 
provide the desiredarcgap?With theapparatus 
0f my inVention,it is only necessary,after the 
Welding head has been conditioned,or“c0cked,” 
asshownin Figure4,toplacethebase14inposi 
tion on the planking9overthe aperture11,and 
release the friction lock between the post 1T 
and tube 19 Soasto allow thestud12 todescend 
into the aperture 11 until it just touches the 
surface of the deck plate?The1ockmaybethen 
re-engaged Since the stud is now positioned to 
proyide the COrrect length of arcgap whenit ts 
drawn aWay frOm the plate by the mechanism 
within the welding head,It willbe therefore 
Seen,that a workman may quicky set the ap 
paratus foreachindividual holein whichastud 
is to be mounted Without appreciably cutting 
down his productionspeed? 
The Weldinghead Comprisesa preferably cast 

metalic CaSing57,hayingatits Iowerenda plu 
rality,preferably three,of bosses 58 each being 
proVided With threaded Sockets59 which receive 
ScreWS 60 for Securing the lower bracketexten 
SiOn 23 to the casing 51?The threadedsockets 
59 alSO may be USed,When the Welding headis 
being employed withoutits supportingstructure 
shownin Figure1,toreceivethethreadedends 
of C08xialrods whoselower endsmayrestagainst 
the plankingSoastoformatripodforsupporting 
the Welding head in axialy vertical position? 
Such a Support may be employed whenthe Weld 
ing head is being used in cramped quartersin 
whichthereisnotsuficient headroom for proper 
Operation ofthe Supportingstructureof Figure1. 
MeanSiSprovidedfor Supportingthestud12so 

thatit maybe moved,independently ofthemove 
ment thereof permitted by the adjustable sup 
porting Structure described above,alonga path 
away from and toward·the surface of the deck 
plate 8?Achuck 6tis provided,thelowerendof 
Whichis Centrallybored to formasocket,which 
receivesthe upperend ofthestud12,andispro 
Vided With longitudinallyextendingslots62Which 
form,atthelowerendofthechuck,aplurality of 
flexible fingers 63 gripping the stud and·fric 
tionaly holding the latter in the chucksocket, 
The Oppositeend of the chuckisprovidedwitha 
threaded bore 64in which the correspondingy 
threaded shank 66 ofaplug67isengaged,Sur 
roundingthe periphery of the'plug6Tisaninsu 
lating Sleeve 68 having a peripheral fiange 69 
thereon?AninsulatingdiskTtoveriestheendof 
the piug 67,adjacent the insulating sleeve 68 
and is.provided With an annular skirt,T2 which 
Overliesa retainingflange T3on the plug,Sur 
roundingtheinsuiatingsleeve 68anddisk74 isa 
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cap T4 havingan annular lp T6 engaging the 
shoulderofthefange69 and whichlsinternaly 
threaded and engaged with a correspondngly 

·threaded hangeTT formedatone end of atubu? 1arramT8soastoclamptheplug67totheram… 
The proviston of the dskT1andthe sleeve 88 
electricalyinsuiatesthestud“2 andits Support? 
ingchuckfromtheram78andtheremainder of 
themechanismwhichwil1presentybe described… 
Theram 78is mounted so asto freely slide 

axialy of and within astationarytube 19,the 
1atterbeing provided with a,fixed key 81Which 
operatesinasiot 82formed inthe ramsothat 
motionoftheramisconfinedto axialdrections, 
the key81servingtoprevent anyrelatyerota 
tional movement between theramandthetube… 
Theendofthetube 79 adjacent theflange TT of 
theramisspacedfrom the latter a distance COr? 
respondingto the 1ength of arc gap desired So 
that,whentheramismoved upwardy untithe 
fiange TT contacts the end of the tube 19 the 
arcgap83,showninFigures1and6Willbeestab? 
Hshed betweenthe1owerend of thestud12and 
theuppersurface ofthe deck plate8?The Opp0? 
siteendofthetube791s providedwithapairof 
axiallyextendingdiametricaly opposedslots 84, 
bestshownin Figure5,andisexternallythreaded 
to engagethethreads in the bore of B hub 86 
formedattheendofthe casing5T?This mounts 
thetubeinfixedrelation to and concentric W1th 
the casing within the bore 87 thereof? 
Acircular disk88,best shown in Figure 5,is 

providedwithapair of concentricarcuateaper 
tures 89 and with bridge portions 94 paSSing 
throughtheslots84 ofthetube79,the portions 
92ofthetube betweentheslots passing through 
the diskapertures89,The diskisthus mounted 
concentrically with the tube andis free to be 
moved axiallythereofin the slots 84,The disk 
is providedwithacentral countersunkaperture 
whichreceivesthe conical head 93 of a,bolt 94 
which extends concentricaly oftheram T8 to 
wardthe lower or chuckend thereof,ASpacer 
tube96,on the bolt94,passesslidably through 8 
central aperture formedin 8,Wal 9T formed in 
theram78intermediatetheendsthereofanda 
coi1spring98,concentric with the bolt,isinter? 
posed between the wal19T and the disk88?A 
relativey1arger tube 99 is also carried by the 
bolt94 and this1attertube and the spacertube 
96aresecuredin place bymeans of anut 10 and 
washer 102secured to the extremelower end of 
the bolt.?Acoilspring 103 concentric with the 
bojthasitsrespectiveendsengaged Withtheram 
wal197 and thewasher 102?The shoulder #04 
provided betweenthesmallerand1argertubes96 
and99 actsas astop against Which the ram Wall 
9T mayimpingetolimitrdownward movement of 
the ram,The outer periphery of the disk88is 
providedwithacircularshoulder 106,onto which 
,ispressedoneendofatubularskirt 10T?AsleeVe 
#98 isslidably mounted on the tube T9 and has 
an end fange #09 engaging the disk88,and a 
similarsleeve111issidablymountedonthelower 
endofthetubeT9 andhas8 peripheralfange 12 
against whichispositionedan annular collar f13 
peripheralyshoulderedtoreceive oneend of a 
tubularskirt 114 projectinginto the casing bore 
87,Thesleeve114,collar113andskirt 148reali 
secured together as a unit?Surrounding the 
sleeves 108 and 111 and extending between the 
flange 109 and collar413?3 an axialy?expansive 
coispring#16,Thespring116isnormally held 
under compression and serVes as the actuating 
member for forcibly movingthe stud 12 succes 
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sivelyawayfrom and toward thesurface of the 
deck Plate8? ? 
Meansis providedforreleastngone end of the 

coi1spring 116so asto move the stud f2 &Way 
from the deckpiate 8 so asto createthe arc gap 
therebetween?Posttioned adjacent the lower 
edge of an opening11T,formedin the side Wal 
ofthe casing5T,isapair ofspacedlugs 18 bear? 
ingapivotpin149 upon whichisjournaledalatch 
lever 121 having8,dog122thereon Which ls en? 
gagedwith the uppersurface ofthe dsk88,A 
relativey longer pair of hugs 238re provided, 
spaced from the lugs 148,which carry a,plvot 
pin124andastoppin 126spaced from thepivot 
Din124?Onthepivot pin f24ispivotalymount 
edatrigger12T andonesection 128 ofa hinged 
Hnk;the othersection129 ofthelnk betngat 
tached by means of 8 piyot pin 131 to the latch 
Iever f21?Apivot pin 132 connects the two sec 
tions 128 and 29 of the hinged link,Atorsion spring130urgesthelnkseduon128aganstthe 
stop pin 126.,The trigger 127 is provided with 
anintegralextension 133 carryingatrip pin 184 
which oVerlies an edge of the Section?128 of the 
hinged link?Piyotaly mounted on a pivot pin 
136,whichis carried bya pair oflugs f3T posl 
tioned adjacent the lower end of the casing?T, 
isa latch Iever #38 havinga dog 39 Which en? 
gagesthe1owersurface ofthe colar 113,The 
spring116,whichis under compression whenthe 
Welding headis ready for use,is therefore con 
fined againstlongitudnalexpansion bythelatch 
dogs f22andf39?Viewingthestructure ofFigure 
4,Whentheoperator pullsthetrigger427,thetrip 
pin 134Wil contact and swing the Hnksection 
1288bout the latters”pivotso that the center of 
thehingepivot132Willbe movedout ofthe plane 
passing through the axes of all of the pivots 
thereby Causingthe hinged link to buckle and 
permittingthe latch lever dog 122 torelease its 
engagement with the disk88?Thispermitsthe 
dsk88 to move upwardy undertheinfiuence of 
the expandingspringff6 untilthediskengagesa 
rubber bumper #41Seatedadjacent the bottom of 
the casing bore8T?Movement ofthedisk88wil1 
C8uSe8 Correspondingmovementupwardy ofthe 
bolt94and consequentytheramT8wi1bemoved 
unti the Upper face of the fange TT impinges 
8gainst the lowerend of thetubeT9,Thisraises 
the stud 12,as shown in Figure 6,to a position 
eleWated aboye the deck plate 8 sothat the arc 
gap 83is Created betweenthe deck plateandthe 
lowerend of thestud? - 
Meansisprovidedfor conductingweldingcur 

renttothestud12soasto createanelectricarc 
betweenthestudand deckplate?Thethreaded 
end of thetube 79 extends upwardly beyondthe 
Upper end of the casing57 andis engaged with 
Oneendof8 tubularsteelshel1142?Ontheshel1 142ismountedthesplitcolar f43formedinteg 
ralywithaholowpistol-griphande144;ascrew 
146 passingthroughapertured1ugs f47 formed 
onthe colar 143 Servingto clampthecolarse 
Curely to the shel1142?Theouter end of the 
handle 144is provided with a pair of openings 
through_one of which passesa weldingcurrent 
cable 48andthroughtheotherofwhic?passesa 
9ontro Current cable 149,After enteringthe 
hande 44the cable 148 emergesfrom théside 
thereof throughatubular boss151,asshownin 
Figure1,is then formed witha1oop 152andis 
PEOVidedatits end withaspade connector,153? 
Whoseaperturedendissecuredontheshank66 
betweenthechuck61andtheplug67?Theother 
end ofthecable148isconnectedtooneterminä 
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154 of an electro-magnetic contactor 156,the 
otherterminal 15T of the contactor belng con 
nectedto one end of 8,conductor 158Which con 
nects With Bn Output terminal of 8,drect Cur? 
rentwelding currentgenerator159,Aconductor 5 
161,attached,atitsrespective ends,to the other 
output terminal of the generator 159 and,by 
means of8 suitable clip,tothe deckplate 8,com? 
pletes the Welding current circuit?An Bctuating 
Solenoid f62 drives an Brmature 163 in the con- 10 
tactor 156to move the movable Contact f64into 
engagement With the fxed COntact 166So as to 
make or breakthecircuit betWeen the conductors 
?48 and 158? 
Postionedwthinthe hande f44andelectri-15 

Callyinsulatedtherefrom byinsulating blocks16T 
and 8,fexible inSUlating Strip 168,which are 
mounted on the handle by screws 169,is a,pair 
offexible metalic switch blades 171 and 1T2 
Which,in theirnormalpositions of restasshown 20 
in Figure 4,8re spaced apart at their free ends? 
The upper Switch blade 1TJis provided with an 
extension fT3,projecting beyondthe contacts1T4 
to whichisattached,byrivets 1T6,astrip ofin 
Sulatingmateria11TT,A push button fT8,slid-25 
ablymountedinanaperturedboss1T9,positioned 
8djacent the end ofthe switch blade 1T2,hasone 
end there0f positionedin contact with the insu 
latingStrip 168 belowthe saidend of theswitch 
blade fT2 and the other endthereof in contact30 
with thetrigger 12Tat a point thereonspaced 
from the trigger pivot pin 124, 
Within the shel1142,and positionedadjacent 

the bottom thereof,isan annulariron pole plece 
181Whichiscentrallyboredtoreceive oneendof : 
anon?ferroussleeve 182whichextendsupwardly 
COncentricallywith theshell?The upperendof 
thesleeve 1821ssecuredinthecentralaperture 
of aniron disk183pressedinto the upperendof 
the shel1142,The disk 183,shel1142 and pole-10 
piece 18t form,together with a cylindrica1iron 
8rmature 184 Whichisslidably mountedin the 
Sleeve 182,a magnetic circuit,Atubular,non 
ferrous,extension 186 ofthearmature 184has,at 
the Upper end thereof,a,flange 18T engageable 45 
withtheuppersurface ofthedisk183sothatthe 
downward movement of the armature 184may 
not exceed agiven Iimit anda cot1spring 188, 
haVingitslowerend engaged with the armature 
and its Upper endengaging a,cap 189 whichis 50 
mounted by means of threads 191,onthe upper 
end of thesleeve 142,Servestourgethe armature 
towardits Iowerlimit oftravel,Aguide pin 192, 
SeCured in the cap 189 and extending into the 
spring 188 for substantially half of its 1ength 55 
prevents lateralbuckling of thespring whenthe 
1atterisCompressed;andaventopening193 per? 
rnits the eScape of compressed air from the in 
terior of the cap when the armature is moved 
upwardy,ASolenoid coi 194,placedwithinthe60 
Shel1142,concentric withthearmature184serves 
to Create magnetic fuxin the magnetic circuit 
to movethe armatureupwardyagainst the pres 
Sure of the Spring f88? 
?Atimer 1961sprovidedwhich,togetherwiththe 65 
magnetic Contactor·?56,may be placedin a po 
sitionremotefrom the weldingheadsuchas,for 
instance,on the usualportable handtruckwhich 
Carries the Welding generator 159?The timer 
Comprises8,pair of relay contacts 197 Which may 70 
be bridged bya moVable contactor198 carried on 
anarmature 199 whichisactuated by asolenoid 
coH 201?Asis shown in Flgure 7,thetimerin? 
cludes a variable dashpot which controls the 
weldingcycle,The dashpot,whichmaybe one 75 

of several Well-known makes obtainable tn the 
open market,Comprises a,hOUsing 202 havingin 
oppositesidesthereofrecesses203and204which 

,8re each Covered by flexible diaphragms206and 
20T to proVide a,pair of Separate chambers 208 
and209 inthe housing?The diaphragmsarese? 
cured to the housing bySuitable pressure plates 
211 and screws 2f2?In the housing wall 2f3 
separatingthe two chambers 208 and 209,isone 
or more by-pass openings 214,normally closed 
by8spring-pressedcheckValve216Which opens 
downwardlyinto the chamber209,and8 bleeder 
passage 24TintO which extendsa tapered block? 
·ing Valve 218 Carried on a,threaded stem 219 
tapped into the housing,The outer end of the 
stem 2?9 carriesa dial 220 Upon which suitable 
graduationsindicating deSired time Settings are 
carried?The lower end of the armature 199, 
orar0d extension ofthearmature,isthreadedly 
engagedinahub221Secured,togetherwithclamp 
WaShers222,to the upper,diaphragm 206,The 
weight of thearmature 199 normaly maintains 
theupper diaphragm 206in depressed condition 
sothatsubstantialyalofthe airinthe upper 
chamber208isforcedthroughthe by-passopen 
ing 214and past thecheck ValVe216intothe low? 
er Chamber 209.,When the Solen01d 20f isener? 
gized it Wil urge the armature 199 upwardly 
thereby Creatinga,reduced presSure inthe Upper 
chamber 208 and causing the airin the lower 
chamberto fowthroughthe bleeder passage24T 
past the blocking Valve2f8into the uppercham 
ber,This creates resistance to the upward 
movement of the armature depending upon the 
rateat which the airisallowed to fow past the 
blocking ValVe? 
ControlCurrentinputleads223,whichare con 

nectedto asource of110voltalternating current, 
are provided,one of whichis connected to the 
upper end of each Solenoid Coil 162 and 20f and 
alSO to One ofthetimer contacts f9T?The other 
1ead223is connected by a conductor 224tothe 
upperswitch blade 17f,in the handle 144,and 
also to one end of the solenoid coll 194,The 
Other Conductor 226 from the coil f94is run di? 
rectlytothe other timer contact 197,Thelower 
switch blade 172isconnectedbya conductor227 
to the Iower ends of each of the Solenoid coils 
!628nd20?? 
When the trigger 127jspuled bythe operator, 

S0 as to release the latch lever 121 and permit 
the Spring 116to ralsethestud 12to Create the 
arcgap83,the pushbutton 1T8issimultaneously 
moved upwardy,asshownin Figure6,tomove? 
the lower Switch blade 1T2 upWardly toward the 
otherswitch blade 171 so asto engagethe con 
tacts 174?This closes the circuitsto eachof the 
Solenoid Coils 162 and 201,causing the former 
toengagethe contacts164and166oftheweldng 
Current Contactor 156 So as to Create the arc 
fame betweenthe stud 12and deck plate 8,and 
causingthelattertostart thetimerarmature 199 
in itS UpWard movement,As Soon as the Con? 
taCtor f98 of the timer reaches and bridges the 
contacts 197,currentwiIflowintothesolenold 
coil 194 which will then cause the armature 184 
to move upwardly against the pressure of the 
spring 188. 
Means is provided,Which is actuated upon 

movement of the armature 184,forreleasing the 
lowerend of the Spring ff6soasto plungetheend 
ofthestud12,which wilinow have been brought 
by the arc fameto atemperature Very close to 
the melting point of the stud metal,into the 
molten metalof the arc craterin the deckplate 

  



thereby effectingthe Weld between the parts to 
be joined?Mounted on the lower end of the 
armature184,by8screw228Whichistappedinto 
theend of the armature,is a,trip bar 229 Whlch 
extendsthroughthe casing Opening117 and con? 
tacts,duringupwardmovement ofthearmature, 
the end of onearm 231 of a bell crank which is 
Diyotally mounted on the trigger pivot pin 124 
andwhichhasitsotherarm232extendingdown 
wardlytowardthelowerend ofthe Weldinghead? 
Arod233 engagedatitsrespective endsin aper? 
turesformedinthe bel Crankarm 232 andin the 
1atch leyer 138 to provide pivots 234 and 23? 
connectsthese partsfor movement together? 
channel-shaped guard 237 secured by suitable 
screws tothe casing5T protectsthe latch leyers 
and their aSSoclated parts againSt expoSure or 
damage,Assoon asthe trip bar 229 raises the 
arm 231,the planar alignment of the pivots 
124—234?236 will be disturbed and Wil permit 
thearm232toswingtoits positionshown bythe 
dot and dash lines thereby permitting the latch 
1ever 138 to swing upwardly So as to move the 
1atch dog 439,from below the collar f13?As 
soon as this occurs,the sleeve f1f will move 
downWardlyundertheinfuenCe ofthe expanding 
spring116 and will carry withit the chuck as 
?Sembly thereby returring the end of the stud 
12intoengagementwiththe deckplate8?Simul 
taneouslywiththisaction,thearm231,in moying 
upwardy,contactsthe insulating member 1T7 
of the upperswitch blade,to the position ind? 
catedbythe dotanddashines,tocausethe con-… 
tacts 174 to separate?This immediately deen 
ergizes the solenold coilf62and opensthe con 
tactor contacts [64 and f66thereby shutting of 
the welding current?Since the contacts 1T4are 
?nowseparated a distance greaterthanthe maxi? 
mummovementofthepushbutton 178,theweld 
ingcurrent maynotbedeliberatelyoraccldental 
1yturnedon by pressureagainst the trigger 12T 
until the welding headis again Conditioned to 
make thesucceeding weld?This Safety feature 
DreVentsthe operatorfrom receiVingseVere aCCi? 
dental burns orshocks?After the Weld is COm? 
pleted the welding headis lifted So asto pulthe 
stud from the chuck?The resistanCe ofered by 
the stud tobeing separatedfrom the chuck s 
suficienttocausetheplungeranditsassociated 
parts to be moved toward the lower end of the 
welding head thereby partially compreSSing the 
spring 116 and causing resetting of the latch 
1ever 121,The act of placinga,new studin the 
chuckand pressing downwardy on the Welding 
head So asto firmly Seat thestudin the chuck 
is sufficient to further compress the Spring 116 
and to causethe latch dog,139 to Snap in place 
belowthe colar 113.?The welding headisnow 
fuly conditioned forthe new weld with the ex 
ception of a·possible adjustment of the Support” 
shouldthenew hole,in which the studis to be 
welded,happentovaryin depthfrom the preced 
ing One? 

I Claim:? 
1?In combination,an electric welding circuit 

including firstandsecond metallic memberstobe” 
welded togetherandformingthe respective elec 
trodes of said Welding circuit,8 Welding headin 
cluding8,moyableram carryingSaid first metal? 
1ic member,asupport,forengagingasurfacead? 
jacent said Second metallic member,Carrying 
sald welding head and adjustably extensible to 
Primarily move said weldng head,ramand first 
metalic member bodily toWard orfromSaid Sec 
ond metalic member,unitary confined pressure 
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neansinsaidwelding headandoperativelycon 
nectedwith saidram forsuccessivelysecondarily 
Inoving Said ram andthe first metalc member 
carrled thereby into spaced relation with said 
second metallic member,to establish an electric 
arc betWeen the Said metallic members,andthen 
into ContiguOUS,relation to join Said metallic 
members,meansforreleasingsald confined pres 
Sure means to move the ram,and first metallic 
member into Spaced relation With the second 
metalic member,andseparatemeansforreleas 
ing Said Confined pressure means to move the 
ram and firSt metalic member toWard Said Sec? 
Ond metallic member? w 

2. In combination,an electric welding circuit 
including first and second metallic members to 
be welded together and forming the respective 
electrodes of SaidWelding circuit,8,Weldinghead 
including a movable ram carrying sald first 
metalic member,8 Support,forengaging a sur 
faceadjacent Said Second metallic member,car 
rying Said Welding head and adjustably Exten 
Sible to primarily move Said Welding head,ram 
and first metaliC member bodilytoward or from 
Sald Second metalic member,unitary confined 
preSSure meanSin Said Weiding head and Opera 
tively connected with Said ram for successively 
SeCOndarilym0yingSaidram andthefirst metal 
Hc member carried therebyinto spaced relation 
With Said SeCOnd metallic member,to establishan 
electric arC between the Said metalic members, 
andthenintocontiguousrelation tojoinsaid me 
tallic members,manually operable meansforre 
1easing Said confined pressure means to move 
the arm and first metalic member into spaced 
1elation With the Second metallic member,means 
OperatiVe at the end of a predetermined interval 
of time after Operation of Saidmanualyoperable 
releaSing meansforreleasingSaid confined pres 
Sure means to move the ram,and first metallic 
member toward Said Second metalic member, 
and means Situated remote from said welding 
headforadjustabyvaryingsaidintervalof time? 
3?In Combination,an electric welding circuit 

includingfirStandSecond metallic membersto be 
weldedtogetherandformingtherespectiveelec 
trodes of Saidweldingcircuit,aweldingheadin 
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8ludingamovableramcarryingsaidfrstmetal 
lcmember,asupport,forengagingasurfacead 
jacent Said Second metallic member,carrying 
Said Welding head and adjustably extensible to 
primarily moyeSaid welding head,ramandfirst 
Imetalic member bodilytoward orfromsaidsec 
Ond metalic member,a,unitary spring mounted 
in Said Welding headandengaged with andex? 
pansibletomoveSaid ram alternatelyinopposite 
directions,frst andsecondlatchesreleasablyen 
gagingoppositeendsof Saidspringfor confining 
Said Spring under Compression,manually oper? 
able meansforreleasing one end of said spring 
t0 move theram and first metalic member into 
Spacedrelation with thesecond metalic member, 
electro-magnetically actuated means operative 
at the end of B,predetermined interval of 
time after operation of Said manually operable 
releasingmeans forreleasing the other end of 
Said Spring to move the ram and first metalic 
memberin anoppositedirectiontowardsaidsec 
ond metalic member,and meanssituatedremote 
from Said Weldinghead foractuatingsaid elec 
tro-magnetic Spring releasingmeans? 
4?In Combination,an electric welding circuit 

tncludingfirSt and Second metallic,membersto 
be Welded together and forming the respective 
electrodes of Saidwelding circuit,awelding head 
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ing anelectrlc circut tosald coil during Opera? tncludngamovable arm carrylng Saldfirst me? 
talc member,8support,forengagingasurface 
adjacent saldsecond metalc member,carrying 
sald Weldng head Bnd adustably extensible to 
primarllymovesaidWeldng head,ram and first 
metalcmember body toward Orfrom Sald Sec? 
ond metalic member,a unitary Spring mounted 
in sald weldng head and eng8ged With and ex? 
pansibletomovesaidram alternatelyin oppostte 
drections,frst and second latch leyers pivotally 
mountedonsaidWeldnghead andreleas8bly en? 
gaging oppositeends of Said Spring for confining 
said spring under CompreSSlon,a manually Oper? 
able trigger pivotally mounted on Said welding 
head8ndoperatively ConnectedWithandtomove 
said first latch lever to release one end of said 
springsoastomoVetheram and thefirst metal 
1ic member intospaced relation With the Second 
metalc member,8Q electro-magnetically actu 
ated armature moyably mountedin Said Welding 
head,8,bell Crank piyotally mounted on said 
Welding head OperatiVey COnnected with and to 
movesaidsecond18tch]evertorelease the other 
endof SaidspringS08Stomovetheramand first 
metallic member toWard the Second metalic 
member,SaidbellcrankhaVinganarmextending 
into the pathof movement of,and to be moved 
by,Said armature,and meanS Situated remote 
from Said Weldng he8d operatively connected 
With andt0 mOVe Said armature? - 
5?Tn combination,8n electric welding circuit 

includinganelectro-magneticallycontrolledcon? 
tactorandfirstandsecond metalic membersto 
be welded together and forming the respective 
electrodes of Said Welding circuit,an electro 
magnetically actuated Variable,interyal timer, 
a weldng headinciuding8 movableram carry 
ing said first metalic member,a Support,for 
engaging a Surface adjacent Said Second me 
talic member,Carrying Said Welding head and 
adjustably extensible t0 primariy move sadd 
weldng head,ram and first metalic member 
bodlytowardorfrom Said Second metalic mem? 
ber,8,unitary Spring mounted in Said Welding 
head and engaged With and expansible to move 
Saidram alternately in Opposite directions,first 
8nd second latch levers piVotally mounted on 
saidwelding headandreleasably engaging op 
posite ends of Said Spring for Confining Said 
spring under compression,a manually operable 
trigger pivotally mounted on Said welding head 
andoperatively connected with and to movesaid 
firstlatchlever torelease oneend of Saidspring 
so as to move the ram and the first metallic 
member into Spaced relation with the Second 
metallic member,a Control Switch mounted on 
said Welding head and COnnected with and to 
beclosed bysaidtrigger upon movement of the 
1atter,said Control Switch being included in 
control circuits for energizing Said Contactorto 
close the Welding CirCUit and for Starting Said 
interva1timer,a,bel crank pivotaHy mounted 
onsaid welding he8d operatively Connected With 
and to movesaid Second latch levertorelease 
the opposite end of Said Spring S0 as to move 
theram and first metalic memberinto engage? 
mentwith thesecond metalic member,Saidbel 
crank haVing an arm extending therefrom,a, 
solenoid coilin Said Welding head,an armature 
within andmovable bythe COil upon excitation 
ofthe latter,said armature havingan extenSlon 
thereof engageable with Said bel crankexten 
sionsoastoconnect thearmatureand belcrank 
for moyement together,and a,Switchin Said 
timerin circuit with Said Solenoid COilfor clos 
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tion of S8ddtimer, 
6?In combtn8tion,8n electric Weldng clrcult 

fncludng an electro-magnetlcaly controled 
cont&ctor8ndflrst and second metalic member8 
to be Welded together and forming the respec 
tive electrodes of saidWeldingclrcult,8nelectro 
magnetlcally actuated varlable interval thmer, 
8 Weldng head includng 8,mow8bleram carry 
ing sald frst metalc member,a support,for 
eng&gtng 8 Surface8djacent Said second metal 
lic member,carryingsaid weldinghead andad 
justaby extensible to primarily move said Weld 
ing head,ram andfirst metalic member bodly 
toward or from Sald secondmetalc member,8 
un?ary Spring mounted in said Weldng he8d 
and engaged with and expansible to move sald 
ram alternatelyin opposte directions,first and 
SeCOnd latch levers piyotally mounted on sald 
Weldng head and releas8bly engaging opposite 
ends of Said Springfor confiningsaidspringun 
der compression,a,manualy operable trigger 
pivotaly mounted on said welding head and 
Operatively Connected with and to move said 
first latch lever torelease oneend of saldspring 
Soasto move theram and the first metalic 
Imember into Spaced relation with the second 
netalic member,8 controlswitch mounted on 
Said Welding head and connected withand to be 
cloSed bySaidtrigger upon movement of the lat 
ter,Said controlSWitch having 8,pair offexible 
COntact arms One of Which hasan extension,said 
Control Switch beingincludedincontrolcircuits 
for energizing Said contactor to close the weld 
ing circuitandfor startingthe operation of said 
interval timer,a,Solenoid coil in said weldng 
head,an Brmature Within and movable bythe 
COflupOn exCitation of the latter,saidarmature 
having an extenSlon thereon,8,Switch in said 
timerincircuit with Saidsolenoid coilfor closing 
an electric circuit to Sald coil during operation 
of Said thmer,a,bell crank pivotally mounted 
on SaidWeldng head operativey connectedwith 
and t0 move Said Secondlatch 1ever to release 
the opposite end of Said Spring So as to move 
the ram and first metallic member towardand 
·into engagement With the Second metalic mem 
ber,Said bel crank having an arm extending 
therefrom into the path of movement of said 
armature extension So as to be engaged and 
noyed by Said extension upon movement of the 
armature,and Said bell Crankarm being moy? 
able,by and upon release of said opposite end 
0f the Spring,int0 engagement with said control 
Switch extension to open Said controlswitch… 
7.In combination,a welding headfor carry 

ing a first metallic member to be welded to a 
Second metalic member,means for positioning 
Said Welding head relative to said second me 
talic member,a,Single Self-propelling element 
in Said welding head for movingsaid first me 
talic member in a Cycle from and towardsaid 
Second metallic member,and means positioned 
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remote from Said welding head for operatively 
gonfningthesuccessivemovement cyclesofsaid 
first metalic memberto substantially identical 
intervals of time? - 
8?In Combination,a welding headfor carry 

ing a first metallic member to be welded to a 
SeCond metallic member,asupport carryingsaid 
Welding head and engaging a surface for sup 
porting Said Welding head in relation to said 
SeCond metalic member,asingle elementinsaid 
Weldingheadfor movingsaidfirstmetallic mem 
berawayfromthe Second metalic memberand, 
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,after an interyal of time,for further moving 
Said first metallic member t0Ward Said Second 
metalic member,poweredrelease mechanismin 
said welding head for controlling movement of 
saidmovingelementforthefirst metalic mem 
ber,atimerremote from said welding head for 
instituting power pulses at substantially iden 
ticalyspacedintervals of time after movements 
of said first metalic member away from Said 
secondmetalic member,and meansforconduct 
?ng said power pulSeS from Said timer to SaidT 

,powered release meanS? 
9. Tn combination,a welding head for carry 

ing a,first metallic’member to be welded to 8 
second metallic member,means for positioning 
said welding head relative to said second me 
tallc member,and a single Self-propelling ele? 
ment insaid welding head for moving Sald first 
rnetallic memberina Cycle frorn,and toWard S8id 
second metallic member? 

10?In a welding apparatus,a casing,a,ram 
slidably mounted in S8id Casing,8,Spring for 
movingtheramaxialyineitherdrection,apair 
of1atchesforrestrainingthe action of thespring, 
meansfor releasing one of the latchesto permit 
thespringto move theramin one direction,and 

,time controlled means remote from the casing 
andinitiated by the releasing meansfor releas 
ing the otherlatch to permitthe springto move 
theraminthe other direct1On? 

11?In a welding apparatus,a casing,a ram 
sidaby mounted in Said casing,a Spring for 
moving the ram axially in either direction,a 
pair of latches for restrainingthe action of the 
spring,means for releasing One of the latches 
to permit the Spring to move the ram in one 
direction.meansactingintimewiththereleasing 
means for closing a Welding Circuit,means for 
releasing the other latch t0 permitthe Springto 
move the ram in the other direc?on,time Con? 
trolled means remote from the casing andini? 
tialed by the first named releaSing means for 
operating the last named releasing meanS,and 
meansactingintime with Saidlastnamedreleas? 
ing means for opening the Welding circuit? 

12. In a Welding apparatUS,8 casing,8,ram 
slidablymountedinsaidcasing,aspringformov? 
*ng the ram axialyin either direction,a pair 
of latches for restraining the action of the 
spring,rneansfor releasing One Of the iatcheSto 
permitthe Springto move the ramin one direc? 
tion,meansforreleasingtheother latchtopermit 
the springto moye theram in the 0ther direc? 
ton,and meansacting intime With movementS 
of the ram for cioSing and Opening,a Welding 
circui?? 

13.In a Welding apparatus,8 CaSing,a,ram 
sidablymountedinsaidcasing,aspringformov? 
ing the ?am axialy ineither direction,a pair 
of 1atches for restraining the action of,the 
spring,meansforreleasing one of the latches to 
?permitthe springto move theramin one direc? 
tfon,means acting in time with the releasing 
means for closing a welding circuit,means for 
releasingtheother1atchtopermitthespringto 
Imove the ram in the other direction,time COn? 
trolled meansactingin time Withthe first named 

5 

10 

15 

* ,22.317 
restraining movement of thespringmeans,man 
ually operated means for releasing One of the 
1atchesto permitthe spring meansto move the 
ram in cne direction,asolenoid and circuitfor 
releaSing the Other latch,to permit the Spring 
means to move the ram in the other direction, 
time controlled meansinitiated bysaid manually 
Operated means for ClOSng the SOlenoid circuit, 
and meansaCtingin time With movements of the 
ram forcloSing and Opening8 Welding circuit, 

15,In a welding apparatus,a casing,aram 
axially Slidable in Said casing,Spring meansfor 
moving the ram in either direction,1atches for 
restraining movement ofthespring means,man 
ually Operated means for releasing one of the 
18tches to permit the Spring means to move the 
ram in One direction,a Soienoidahd circuit for 
releasing the other latch to permit the spring 
rneans to move the ram in the other direction, 
and time Controlled meansinitiated by Saidman? 
Ually operated means for closing the Solenoid 
circuit? 

16?Tn a Welding apparatuS,a Casing,a Stud 
withinthe casing,a ram sidable on the stud, 
a pair Of Spaced push ringssiidable on the stud 
and operatvely connected to move the ram,8 
SpringCOmpreSSed between thepushrings,81atch 
8SSOC?ated With each push ring for controling 
itS Spring preSSed movement,manually operated 
rneansforreleasing One of the latches,asolenoid 
and circuft forreleasing the other latch,and 
meanstmedfrOm the Operation of the manually 
operated releasingmeansforclosingthesolenoid” 
CirCušt. ? - 

17,Ir a welding apparatuS,a casing,a stud 
Within the casing,a ram slidable on the stud,a 
hair of spaced push rings slidable on the stud? 
and operativeiyconnected to move the ram,a 
Spring C0mpreSSed between the push rings,a 
latCh aSSOciated With each push ring for con 
trolingits Spring preSSed movemerit,manually 
operated means forreleasingone of the1atches, 
means for releaSing the other latch,and time 
controled means remote from the casing and 
8cting in time With the manualy operated re 
le8Sing meansfor Operating said other latchre? 
leasing means, · 
18.?nanappaatus forelectricalyweldinga 

Studt0aplate,a casing,aramslidablymounted 
in Said CaSing and haVing means thereon for 
holding the stud against the plate,a,pair of 
Spaced push rings Slidable in the casing and 

releasing means for operating the lastnamed 
releasšng means,and means actingin time With 
Saidlast named releasing means for openingthe 
welding CirCuit? 
14?In a welding apparatus,a casing,aram 

axiallyslidable in Said casing,Spring meansfor 

70 

moving theramineither direction,latches for 75 

Operatively COnnected tomove theram,aspring 
?ccmpressed between the push rings,a pair of 

latcheS for restraining the action of the spring, 
a Welding Circuit arranged for connection 
throughstudandplate,manuallyoperatedmeans 
for releaSing one of the latchesto permit the 
ram to raise thestudfrom the plate,time con? 
trolled means actingintme with said manually 
Operated releasing meansforreleasingthe other 
latchtopermittheramto engagethestudwith 
the piate,and meansactingintime with move? ? 
ments Of theram for closing the weldingcircuit 
beforethe Studisraisedfrom theplateandopen 
ingthe Welding Circuit before thestudis edgaged 
with the plate? 

19. In an apparatus for electrically?weldinga 
studto a plate,acasing,aramslidablymounted 
inSaidcasingandhavingmeansthereonforhold 
ing the Studagainst the plate,8 pair of spaced 
push rings Slidablein the casingandoperatively 
COnnected to movetheram,8,springcompressed 
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betweenthepushrings,a1atchassociated with 
each pushringfor controlingits Spring pressed 
movement,8 Welding Circuit arranged for con 
nection through Stud and plate,manually oper? 
ated means for releasing one of the latches to 
Dermit theram to raise the Stud from the plate, 
time Controlled means aCting in time With Said 
manually operatedreleasing meansforreleasing 
the other latch topermittheram toengagethe 
studwiththeplate,and meansactingintime with 
movementsoftheramforclosingandthen open 
ingthe welding circuit. 
20,In an apparatus for electrically Welding a 

Studtoa plate,8 casing,aram slidablymounted 
inSaidcasingandhaving meansthereonforhold 
ingthe stud against the plate,apair of spaced 
Dush ringsslidablein the casingand operatiVey 
connected to movetheram,aspringcompressed 
between the pushrings,81atch associated with 
each push ringfor Controllingits Spring pressed 
movement,a welding circuit arranged for con? 
nection through stud and plate,manually oper 
ated meansforreleasingone ofthelatchestoper? 
mit the ram to raise the studfrom the plate,8, 
solenoidand circuitforreleasingtheother1atch, 
and meanstimedfromthe Operation ofthemanu? 
ally Operated”releasing means for closing the 
Solenoid Circuit to permit theram to engage the 
stud with the plate,and time controlled means 
initiated by the manually operated means for 
closing and9peningtheweldingcircuitincorre 
1ation Withthe moVements oftheram? 
21?In an apparatus for electricaly welding a 

studtoaplate,acasinghavingafootthereonfor supportingthe8pp8ratUs,aramslidablymounted 
in Said Casing and haying means thereon for 
holdingthestudagainst the plate,meansforad 
justingthe foot onthe casingtovarythe position 
oftheramwithrelationtotheplate,aspringfor 
noving the ram in either direction,a,pair of 

10 

20 

9 
1atches forrestraining the action of the spring, 
meansforreleasing one of the latches topermit 
theSpringtomovetheram awayfrom the plate, 
and time controled meansinitiated bythe re 
1easing means forreleasing the other1atch to 
permit the Spring to move the ram toward the 
plate? 
22,m an apparatus forelectricallyweldinga 

Studto a plate,a Casing,aram slidably mounted 
in Said casing and having means thereon for 
holding the studagainst the plate,a springfor 
moVing the ram in either direction,a,pair of 
1atcheSfor restrainingtheaction of theSpring,8 
welding circuitarranged forconnection through 
studand plate,manually operated meansforre 
1easingone of the latchesto permit thespringto 
move the ram to raise the Stud from the plate, 
time Controlled means acting in time With said 
manually Operatedreleasing means forreleasing 
the other1atchtopermitthespringto movethe 
ram toseatthestudon the plate,meansinitiated 
by Said manually operated meansforclosingand 

,opening the Welding circuit in correlation with 

25 

30 

35 

40 

the moVements of the ram,and means forpre? 
Venting closing of the welding circuit when the 
1ast named1atchisin released position.? 

23?In a,Weldingapparatus for weldinga stud 
to 8 platethroughanaperturedcoverjng,aweld 
ingheadincluding meansforholdingthestud,a 
Supportreleasably Connectedtothe welding head 
and including a hand grip and alSO a foot on 
whichthe apparatusrests Uponthe covering,and 
manu8lly operable·releaSe means adjacent the 
handgrip for adaptingthe Welding headandthe 
SUpport to Correct their reiatiVe positions Under 
the pull ofgraVity when thestudin the welding 
he8dandthe SUpportareplacedOnSaid plateand 
Covering? 

?EDWARD F. NELSON. 
  


